

^lc<w b|sHlt k te W5 « R«i$ er)c<ra *tto*f 9 t$'$ ^ I 'TOT, ^T®?(T, "snfi* , 

9 ttft CW etlt<W etMw *^'35 05^ 'TO S %?T C*T ^ sfst^TQ ^ etk<is 

'TO* 1 Bflc<ra ^rft'T *(lTO?r RI»^ v I%*j <7PK Rc^s ^*r ^T i rot3§ ■Hfsc^cH 

<M<iR<p|*il W «tk<i*i ’Ih-il&lwi sl®K CTO I ^rfa ^1C® ^TJ l 5 !^ « ^tT^T f^*T 

wfk<ra 'oiRsc^si ^tT WTT'^T'^^I 



4 Wfa ®tfr ClW^tSRlT- 


• <pflc\a *lt?R I 

• ^W3|if S v HiH j i^m;s , oiT»s^"1^ RcS^T *tt?PI I 

• ^Iij R-w « *lhj «rh ~ 5 CTH3t *m I 

• -qk^\sc"(ii 1 ‘tf%ST 3^ 'G 5Hhlc.is ■'M^^fHT too® < tt?RI 

• jjRp^ ctcowsi TOTHfo* *\*"\4 < wic'o I 

• 1 *l% RslRw* ^TRMT^JWT ^rat.'o «H?ra I 

• *n t tj R < P 7 i ^IR'o aNc'o *ll& PtalPkwi sd'sH ^JH3T < pac'® ■*11^^ I 

• ®il<i t!<ii5iaj ‘flWsfh <!<qfi>wu*i aJ < ptac'»i ^TNTf < psk.'>s i 

• ^j»^\DC"(ii$i R<lfc*iR'ffli A'tplsi ^l-q^Bwua ^hIim toic® v 1l$n l 

• v lR(.<ic*lW ®bwhj Wfa RR>^ ef|c<w « ^tesRwrTh®! <oHjT <rac.® *t1?rc I 

• v lRc.<H >ihs*H <rac.® %JI 

• ’rfTOc 1 ^ ^51?™ fl , *t*iii v iRw*i ' 5 t^^c c (^ Rc?w < wc® v ii*i < i i 

• ^ REITS'® ^«ii<pi^ ^ v tii<p, *iii^>, Rciii’Sfp <4^. v iR<.*ui3' ' s rc*rr "psit® v ibi < i i 

• RR<5 ■‘iRwHd '5 v ilili'i^5 <psic® *tlSR I 

• <q|^\ot"<g “ll^ zHK, 1 #fJ R<p*i, ^t F TT'®t1c s w d^l^JSiil 'Sf^'T ASIC'S J V , M I 

• ’lIs wls 'o|’fl j i1*j j s^plti sk^'®c"<£|«i S'llilt'is «hiiH '5H°iRt toc® ’’ibis ^ ■ r it&'o*i ^ I 



(Ecosystem) 

33 #3, W® 438 C#s ^ JRft 33 ^5fl3ft33 3l3£3*1 I #3 3l4>«r»lG3 etvsepK C3FF no|c.1SI 

a«ii®% (§31313 38?fc; ^1R<pi w 438 w 33 $ %3t3 31 ^133 33 313E3EH %*f 1%3 ct 

33 sjfha (53(313 <5fl3l3 ^5 39c3C3$ fafflCiJ C33 I 33W (5fl3 3t^ <3£^5 \51^-V3|^|^V!J ^|^'5J0 (3C3 5 

3(fH 382(3: 3 llc®ll < l 53 l8'CS(33 3&*jlil ®t£33 33t3 313T ^Ic^KI^CJUb (3^1) fral33 333 «il%ic'er*i 'ojh’t 

35C3 I ^$31 #3Sf38 ((5f%3 « 31%)-43 *<H(.i*i ^31 'oif^K.eri 3c*iNi ^®13 435^ 3® ^83 ^ftw ^ 
3(c3l<i»i<jG033 3 QhjI C3S3 5 l 33®r- «|»i^Br ^53 33>13 ^f%3 3lf5 3t 3lf3 C3E3> 3%r33 E 1'S 313T f^ic-q 
S&335C3 I ^ e 1c'0|'§] 2|%Hl3MC3 SRscifl Rf^sj ^8*t C3E3 %& I f^1%sf *0G33 '5ft«?Tt% s^^loel*! 3t 
33J|3J 31831% 3%33 3T3T Rc3C<l sw w I W 31% 3WJ33l<( 3f3E3Fft %*f 3(3 I ^l®1 

^§33- 33 « 3 % m 3 &i&«ta ^msr ’sw 3 te?tt fro 313 1 4 t *itois ^iwlt w 

3Jl3 i ci>Ei?ll3$, I 4'»|C3 31^»1'o < P 3ltk<(c33 'ol33l3J 31^1'o^ 5 %C3$ 3®fl?l ^llc^ I 

3l^<p 3ftc<ic3 (5f%3 'S 31% 438 (S^T sm 'S ^® 33t$(3 3£3I 3% 'Q 3^?3 4^ ^1313 3ihc-9 331 

^3 ^313 4^3 fiNfom* 3t5, 433 wwlwl 3333t 31*^5^ 

(Ecosystem) I ^s^rR^P^® 5 ^ 33t® ^£(t&3 433 C<p|C3l 4<P<PC<P C3l3d3 C331C3 W®, 313T (5^3133351% 
33®f Of W, 3t£3J3 W3T 01wr3 033 f3»3% 31% 431 3^C<K/t f3f*ft3 W3t3 W3T 

'3^#3 ^31^ 43^ 433 ^3l3lW3 3^3T Wl3 ^83=# 3^313 1 #3^3C®3 tp> 'S ^3313J 3%^% 
3fl 5 3l3 ^3131133 Rmm 3#, 3tR 'Q 31^3 3wl«ri ^ I 

33^WW «3Nh<n»|5 = #3 3* l 33t3, 3f3^3C*t3 W5 331^ 43?> C#o 3f3^33 Rc«ir <-33^3t ^33 
■<q|^vs«4 I 4^ I^>«ifD 3313 ^3l3lW3 fic.?)C3 ^Tt3l3 «IC33 1 33W3 (53(313 I 

#3^31313^3? 33CI>W l3f&4J J l3 I 

(35) W %3(313 (Nonliving matters) : 3l^C3C33 W® 331^^131 #3 ^3131^33 W3T 3l3 3 3l3 13313 3^, 
3PTC33 W3T ^f%C®r3 C31313 431 C3*f 3^ ^3(3l3'Q 333313: 3*53 I 3P^jW3!3 33^ W5 ^3hh(.<P 
^T1313 '3tW3 438- '?Sf3 53^3 ®13 331 3t3 I 

(i) 3t^3 3^ (Inorganic matters) : 3lf3, 31^ 438 3lf&^ 33f^T® %3W 331^ ^f% C333 331^ 
CTlCTt #3W^ C3W 3lrf, 338 %33 5«C33 3%3C3 %T C3^p3f 3l^W r 43 «lt«r3 ^31313 

C333- 331313313, 3UlPl3h, (%, 3l3CJjlcer3 , ^f^ceH , 3*1% 3^1^ I 

(*) ^3 3^ (Organic matters) : ^f%3 « 3% 3^1 331^ 31 433 %33 ^©W3 C3^3 C333 W5 3^ 
3l > '£Asc r( 4 C313 33 v ®ici3 331 33 ^W3 ^31313 I 4^C=ll 3®3l®3 ^313 *i(C3 3^(5® I 1K531E33 ^3131^33 
3^3T '5(1^ t^3t, « 3% 13%^ C3t3, fi>3T, 3^1 ^«j|R I 3^ ^%33 W3J (3^ 3%3 I ^slt 

W3 <3^ 35^3^5(3313%® 33 1 35 3% f§$3l33^T 3# (3f*1 3^3 35^3 1 
(3) C®1^ (S3NI3 (Physical components) : 3l^c<ic3 ^%3R^3 3^313, ^sl33l4l, 3l^s 1 5%3R333 
3%313, 31^3 '513 'S 31^331^, C3^ 3%3®1 (31% Rc& 31 31% Rco) 438 (5 cd\s| ^\sj|I^? 3^ (531313 

3l^s^35 3HMC3 3®t1^o <pc<5 1 433 ^31313 %3 3c® c^icil ^333^33 ^31351^31 'Q ^r33l^ I 
433^ (35^31 3l 7 ^WW C5l® ^31313 I 



(*t) aSTOH (Living components) : #M>ff TO^WM ^fi 5 ?! A&TOf'M' I Mil; '©kisi ^Icera 
totoiw ’iRiwi <i^<ivo*i tow i #ro mim© fro*? mm i toTO: (i)AMM 5 , (A) 

tom 5 « («) tom i 

(i) $TOIM (Producer) : ^tf^lf^© TO^ Nm 5 totot Ml TOfi> cTOp 

9 ttf^f *?w TOgTO^igM 0 ! tfmm TOgm mr tott ^Ig^Ito^I? ctroTO) £®Fj <k$ i ^ tom ^twr© 

Irww «if5iwi WK TOW I tWt TO%fM 3TOJTO TO TOTOWRM TOCM SW1=T TOT MmM TO 4t 
TOwtroroisiTOt AisM i mTOto «M^er a§%fg crofcro to cto!cto©rm voic^ #tomisigisi toi 
■^© r SF&gm l TOGTO^lNTOt <il^'©c«i«i^ ^rllni adlinil I TO?! ^ITO*! 5 ^c®il M®f 

I A51TOTO 5 SIWJgTOg^ TO TOTO?! TOT! ^ TOWl# (Autotroph) I TOtTOt TOTO f»iG©ts TOM iTOBft 
TOM , TOT GTOlG'll ^\(.<\H TOG1J?I ©MJ ft'Ofl ^G^s TO! TO I 
(*) TOTO (Consumer) : CTOtCTO TO'flt ’ifiiCTOTO W$ TO# NCTO TO frofw TO?TCTO TOW TO I tom TOM 
WJ TOaJTO TO TOTOWfW Jl^sr ilsf^CM I ^©t^ TOM TOlt TO! MCTOSrt ^1<l I WTO TO% MMlM 

ls%T CTOP 'TO slTOt TOW '©Igmg^p TO TOT ^fcot# TO% I 4CM TOM TOTO MTO cstf®M 'TO 5 1 TO TOfisi, 
TO^ft, %, TO 5 !, ^®! R'©j|R TO! cstf®M TOTO I 

CTO TO% TO%M TO I^mw TO TOW 'TOM TO M C#H 'TO 5 TO ft#?! <21% TOTO I Mf M 5 

MWMTOtlTO^t TO#t I TO8, f*ITO, TO $>©Jlft ^©1*1 £f% TOM I 

cto stt% c#TO totocm cto? r TOw ^©ITO TOrf^t TO% i tom TO TO '^#?r £% TO crofcro crolwt to 
^g#|i*> TOM 5 1 TO 9 !, TO^TO, "TO ^'©jlPt ^ C?5tf*tTO TOM 5 1 M# ItoTO <2% TOM 5 TO% (M?T ^© 

TOTO TO TOtTOTO CTO© CTO 9 !^t TO I CTO- TO^, ^!TO, TOTOt tTOf^ I TOM TO CMiTO TO?R^ 
TO^TOlTOTO (Scavenger) I TOlTOt TO!t ^©CM TO TO^TO CTO?! 9 fflCTOt < #MM TON I 

(®) %?IlTOTO (Decomposer) : <uh J u>lsi*il, MTO ^JlPt ^F© -5 ^ TO ^%t 'G 2lt% W TO# 
‘Ml'^oCM CTOTO 'TOCM TOfJ Sl^ 9 ! TOM Ml TOTON TOM TO^rJ Rcsilferv© TO?! TOf^ TO TOfM TON iTO*! TO?! I 


^ Iro*! TOsTO ^TOTO TOTO SRicm 9 tCTO TOMM TOfJ ^TOiH feTOM SlTOt TOTO TO! 1 ^ 

TO^rtTOtCTOCTO TOIT TO! iTOTOWTO TO 9 tfTOTO^TO 1 




1 




4^ 

4- 

4 

hHSI 



£ 

4- 4^ 

4r 4^ 





L+ ■'■^ac.aa *nw)| 


“► | >ll>?ll^1 *s«ra ^i^~| 

— ► | 'g'Sk ^ttw j 

— ► | | 

t^3f b^.i : TO^oMiM ^TOTOPT^ (M 5 TOTOtM) 



§HRfcH 


ivi 


tftjSBT (Ecosystem of a pond) : ’er fl T»1c^ •ql^'S'Mi C3E^ 'otGlt TO! C*T^tfS 

^i<ict>cii S3c*ll$D I ^ j isHsi'o 's ®r\a ’i^ilc^T RRw ^i“i^ 'olcpil'olw whit ^1*1 I 

'SXt 3TO X3 'Q «iZ«r^ *Mf, *ltf3, ^IH<p, 3*1% 'w&offlftu , '=(Bi(.«r*i t <wtaPi*il*i, 
<M<Ml*l, $>oj|R I TOT TO ^3tW, ?m MMil *ttw, Wn 'KStsW 3tW, 

*s«ra 3tW « Rf^ 33*3 R«ilet<p I 

»iicfli^»KtsniM4i31 Rf%-[ 33*13 frRfa 'q * 11% i 3iftre '®I j i»jH 
#3to ?bkwi toi ■^RwJWi'wJi ^t sbfcwi, w\^ X3l®r « ^ijHj wm 
’3lwH M r<td<i®t d&flla 313 JXRto^ 1§ «*row$VHw 3t*i I 



333 ^GRT «fl»W : 3Ht 33X3 w|*piH TpT Cliff, 'SPHSI 'qlwip 31^t, ^IdjIwU'i Sf^fc 333 

*®M* 3133 s 1 «|»iJih ^ <qgw1slj1w»*i 3X I <*l *H*w»|<:*il Reewil 313J W 31C3 31^ 
^Wll^lRl '0" J H 3*GT C^Cb 3lE^ | 

^TORT 3t3^ : C% fl> 3l3, f^ 3FW *|OTt, 33l® 3^fa *®UW 31W I 33t Riff 3l3T 3*^5 
3 s 3tf$' TO 3t 331 ^Ihw^ 313T Rwc-q •'wl'iR 3% <ra<.« 31GT 3T I »SBIt 333 *owra 3hwra 313T 
RCTOWTOI 

^TO? r it*W: CTICTT C3*1GTt C*fl> 313, *o«a ^M<PC<P ^3 TO '®lci3 ^#3 

*©C*W 3133* 3C°1 I X13, XI3I 5 !, CotiR 1 3^5 m, 3^ ^ojlR '^'o|t| *5$ ft »iwln) 3113 s I 

Rciil«f3»: t^SRI 3tto 3? 3313* 'Q NJkuJRal ^b«I 3I %3t3 313 TO, 3TO Rentes* 3C3 I 33T 
*iit^ ^13313 3r3t%^TO3*t3i33WT3t3 to i 33t ^lR>o ^ 3i^lci«i ^fi^i3 tot « 35X ^ikhj 
TO, WT ^lhc<ra ^jffUr 53 w 1^1 'Q ?iMkR<p 3^ 33^ ^ l **PW RtillRf'* 

'S^WH^wl 'siNM 3^**1 CjRil ^l<i «ij<i^I« <pcs | 



#RfWR 


MM ftMR (Food chain) : CR <MtOM RP^WW #R ^RlhH^jCRlR RRR MlO®t Rtosi &!RtRM RR$t 
i MRt mm Mr m r*ror ^rom# gft% « rm^ 3i%t mm ji'»pci5 res 'sim ot© rior irm? mm r% 
oRomt^<pcr Rl^jj ^scrr Mirwr rort siRtfRM rr, i ©mt cr^ ^hircm <4M rior mm R<p®i rri rr i 

SiKrR fec-q rri rir Rtok rr®t Mr ^iw, Mr m% cr morr mhIrg-i<i o*ior Mo& i Rjfs ^ Mr 

<pI^)^M MM Rcrcr Sf^f <PCR , MR RH OR RJfiBOR 5 MR© 1*tOR MR I RfR ROR MM RR Rffi> MtMtCR CMT> 
MOMttOR CR*t MS 4Rsf& ^RtR M05, I MROR RORPt CROR ^ ^RtR RtRflJCM MRlR %R MOR I ORORMR 
MRP^lMkM tROSR' ROM R*0R CRMRtOR: 

MR R% Rife RtR ^RTR 

^RtW RRR ?*©CRR MW f^©(R *©0RR MRR 5 ^#R *s«i*i MRM R(.Rin> ?©CRR MRM 

RR^RP^sMMR MM f*tM®T Rh©fj SlMlRRSM RtOR I RM: (i) 1*lMlR#ft MRlf^tMR, (^) RR#% MM 
f*tMR, («) MMf*tR 5 R I 

(i) 1 5 tMlR#% MM 1*lMR (Predator food chain) : OR MM t^fMCR RRR *og*ki MRM MR^fOR RRO&OR 
CM^ MCM 4RI R%IMIR ^RORR MMMM fROfrR ’MRR MRM^M f*lMlR ROR OMR 40RMOR CtR R*CR CM! 
ORRR "PlMROM RM RR f*fMlR^t% MM "PlMR I ^ROR Rf^s MM 1*fMRtT> ‘ilR'i'D t*fMlR^t% MM 'PfMR I 

(*) RR#% MM 'PtMR (Parasitic food chain) : RR#% « RT% RfRMT^R ORMR Rwwa CSOR 
MS MMORR GRlRR^ORR OMM MM RRR R>CR I OMtORt CMlOM ORMR RR^tftR ^RR MORR 5 RRORR 
RjpMT RR#f% MR MOMR WM lR^R%r ^R I 4 (M3I MRP^SMRR RRR RtOR RRRRR RRM T 
M'S RISC's RtOR I CR0M021 1*tMM^ MOM MRs^f, (RRR- 

RHR ► RM ► OSS^St^RtR I 

(o) ^©e?)3) Mm "PlMR (Saprophytic food chain) : #0RR ^©OR^ CROM ROR RfR OMfoM 
MRP^JR 4MtfRM MRP©0R fRRF® RR ^©OR CRRR f^fMROM RM RR ^©#tft MM f*fMR I (RRR- 

^©ORR ► R3T1M ► CMOfrtl 

RMM^IT ^ MM f^tMR RRMt MR"^f ^ ^R ^iMR Rl^MOMRR Mr€!r f^RfeRt M M^SRMO^R 
^RRRHI Mr MOR | RR#% « MM t^fRM RR RRR^ RR"^ MOM I R^lRR 4M0R CMlOM ^RRtRM 

OR^ I ^ ^©R RMlR MM f^tRM MORR RslRMtlRMt R^lR RtMR WRT f*fMlR^% MM 'PfMORR RRR ^M Rt 
iUMlf^M ^©ORR ^RR fR5R%1 1 RWft RtRjsWW MM 'PfMR ^RRtRM RR©f ^%RR RtOMMR?OSRR RtMRiR 
Ml^Mlf^SlR ^RR Rf^f^o | 

^?1®T (Food web) 

MRMkR OMOiR CRM RlR Rl^MOMRR MM f^tRSOR iSM^ MRM ' 3I ©0R MlR (.Re's RtOR I ^leR CRM 
MCRM^ MM ’PlRM i5M^s ROR ^^pfb WtORR ROM R^*i 'O'sfR RSOR I <R0M MM WiR ROR I 'MRW 'S 1 5fR5f 
^©R RfRORORR ®ciJ ^ R5M RM I R^ORR Rl^voc^iflR t^OSR ^M5RM^ CROM ^ I^RRl^ MRS ROR- 



y/\\. 


■ ws im *ttft 


1^31 :>«.« <Hu**H 


'fcHoiu fi>£3f OT*tt ^ ?*RH ^yiwv’Ci <£Rt C^jfc *j|sy/*» ^?TP# <tfaj ■'wssk I ^pitSfetffc^ 

faflW Sl^'t ^BT CSjfij ^ <H»»lk 5»W I qytik C^fSsit^^l «1lft C^fe'SIk 

>jlc^ t£Rs^ sjBftfer wowst^r^ Ptc® *ltisn wwfii *rt*fi 

f^&sflf Wl *£|®1W CT MkJWtfo ^|J^\S"ifl <£|3f ^fflS®T ^iHJetW &*R ^IfOT I 


S^wm Hiwjetit*i t*iib ois }\H , »iMi s R»r <B n«5T^iir i 

i. ?*ki B T ► C5j1?' 5 rk ► i 

t"R1*l ► qx.fllslt« e p'lji 

«. ’?*R1 5 T ►C^’sik ►'^'Slk — 

8. tWT ► ^WllsHwpG'l ► wit ^k 


■qi^Rw ■sl^'o(.*'(j| ^Wj wh ’ItSlI^i^'^t: 


— ► ^55^k— 


■*fl®f*llftl 



*(p? sftft (Nutrient flow in ecosystm) : '°ic«r<i < 1 ^ sk=f ^SI ' 5 Tlc*i1^i^3^ e t d3»*il*i 

^fIS|3^WI $%T W *m fcsft ^KT ^5fiT fl«r siUHerH <mld TO, 'sm(^-®K - 1 ®fito 

^it «ttc^i '^Hcwi^i sti^t <£PRisf^T ^ ^ sn^tjPTt tflprc^*iroi#farsi *fl?r i <*prc 

®far e slt^OTS ^3 *13 RwI’bm*^ 4PRf ’*ff F fT Rww ’qmls witarq <\^vo qit'sR« ^CSf 
HfatStH R*liJ«i <M I tiPR 'silws '3 F ^ SW ^GT ^ ^fl -smta ^I3T <*ttW I 

t><9»l<plra SMlRvs #ilto 1 jR*i<lk I iRj'JMWtl *IWJW t(®?T Sflk 
£#I%I 







Uil|-SW.* : 

■sk^w'ts ’H^JT afofc (Energy flow in the ecosystem) : wiwlifll ^tl^RT ^7T ^ I 

^ CT <1%TM TOlt « W# <flPT C%5 ^ ~W^9 ^5£ »I1WH»IW1 ^!3®f 

^kgvt"d|fl wit qM’jMta «HJ nkllllfl^ ifo fc|WM *iq*t W 1 

^IIWM C*N?r l Ctt ftaitaWfl 4>lC®rsJ 

<pon *\<w -Ifo *l(3Mt*l I^M I 

^"kalerl sn%[T^K sN*T -womisi ^hc<ral Sfonrsi < 11«T J ^l®,^r, ^r.’fte^r^TC^Ita 

^N 5 ? $Tvc* skiluftq* ^ 2f?fw ^Icalefl sf|%® C%5I 'SfMt^T att% 

^n?|t SM5T '"'owwi 'il'W'W ('^Hco|'§| sdl^c^s) O^tCf Wl4, R'Sl«l ■*=(.«« <ITW I SW*T ^BRT ’Wffi 1 C*tE^ 
l 4'5f^ sihlsiFW *1% t^?T 'wowsi GKS. HHNtfil'o ^STI '»<^'*tolc<] R'DiJ *a«i5i 

<iHI«iRs* *t% ^IfaJ 'adults j 'og*is C%^ I ^ •'©cas *JW < t i o<p ^Is’S Siowi c<plG*il 

^lu Rfflw sftft <p«i «w ai&am i t^ *6 c*m , Wfc^ i 

*lsr^lsi ,, l%ai5 e tsi&?rt’^tf^^CT’?rt5ri ^ ^ww^iRw shtafi^lfr RmIwws 
Mm* vct csm w§ *ra# *iftapi fow i *iI3 wcisi Rl&jj ^ ^sr wxs w^n ^e?n 

i ^ 'IIwwa >iT*ijpr -si^'oc"^ di^fo-q* 

D"K.« 5j|c.<p | 

qsrc^ *n*fj Rw£ siffcfi* i^ i t%sr *pm ^*r i isfaf (#&? ^csi# sit% wBT 

*i% w ^ ’•fter ^stst ^ wsitsh i faofa «*«w ^usi# sn% w 

*@m ^ Picbtsi G\ tP* ’ s TT. f^>T MRwl ^ ^ I 

CW ^Iuh* ’PRf ^ W3JiT 

^ItBTK’T^lrri ^lsn.*l #u'Rwi^lhi**wi«i’sw?|]t^w ^!wl^1?r i, t%3T^i*l5?rw^sr^fi 

3jf^ cwma ' s rc*rr '"Il%?f : <llu w wce*i <w i & ^’ftw, 

^brt M?r '*sm ^flw « ^bri sdwjt^ ^ 51^ i <ik^'oc r< ^ 

^*Prs STW 3jf^ otcwwi dR)Pi^ ^Qll SW^T 

1^l?r ctc®^ srt^l^M ifi'stw -sn^t sitPt <aw*i « W ’itew 

Tmfit £H^ fiRp^ c»iw>c*wi KilwPi^ i ctictt mr ^r Sl^ 

t*icoc®i ^ G^tt^ OT ’*1% T it^S]'o ^ "Hsi^Sl 3l%fl» £I<kp t*icec«i ^13T 'f^^J'f C^C?T ^Tt5T I 

^ W ^> 9 tt^ s CT *#sn®f "“tl^ ^ ^5t C«T®C«1 ‘iJW | 

-nwl© Sf^ tic®OT (iiwt^jT HfiaiH ^e ^csr^ilw i 





^1% Ptalftcwi ifflrtt : 12n*Ml*1n ^Rri fcaa ct RwlRi* ^tforl ^ ^sre* 
(Pyramid) 5C"i I c^lc^l <4^fi» ^P^5t w 3I iijRfr* c«icoc«is #*1 *4^fi> Ptalfa® «(l^»lcs cHImI *j1jj I ^kj 
R*t*i ^ afafc ^pu-waw *t% ^wir « ^ihwow Rto w* i i% ftiiift'b *?r i i^'sflk* *5 gj 
SR) 1 * w«*nlt>ii« C6W "t%?r *ifitoM ,< =k.*i<?* c^R i Sco'os SRfp pkwpm ^faR^SR^ wtww «?Rmii 
ffW^PH « «mjIij ^tOT a»*J^h ^ft* ^ W Rww ^RlW I tflTO=n $Wf* FfolRkw* ^Rlc® 
tflro^T^pto <IPT* %$ *GT I 



"HUlft'W Sift'S JTWT5 ftalfoTOa !T5R 

<# a*^ <4*^ I 4 ^ stokw **PT9 fVtSta^l *?rt I aRfi> qtPt -k><wil vo- 
bo Wl*t ^ *FI ^itu | *tf^r <4 tip«irf«ih TO qfaT Rww «iM*w» 8 qt tffl> WfS TOff %Tt^ UtW I 
5 *ft*TT'Pl 5 P l T W^^PT $Rp* (WOBW *f%?) aRftlM W$ *>|tfS SIWM <4* #tEr *4Pf C*1PTt 
*lft$ 'SHW«tm^^tl 

#^WNj (Biodiversity) 

^jR% *l®PPt *lfre | <4*^ iW^fl « TOS **ft4 ^ *kltffa 

»Plk)*I I * , 5 ^SC*m *§k ' s (t J llC k M # 4?l »1$* OTCWf ^ *15*1, V>M a«rlfe falcis 

ft#* « *FPT >tf*N8 bl9Q|* ftlR$J *11***#* 4*$ ^P® ®^)-^ tew 

lire* $*WFR *st *W*5t I 4*H *t% TO ><? »T* Sterile qfat « ^fa*sH ‘‘Went TO I Slf^ft 
a*# *{$n foRw?j ft#^Rl^5 4^^*% isPl^J Rtfi wc*lw1 4*fi> TOlfa '^Pl* 2Wfe PtC* 
1^ « i*it^*4 < l«i’U i prf? ^t*i <4*f^ swf% i4?i ftcfa Rw «ire* «iHjk/ awife c«re* ^t* 
w^ri ® ^c»rti '*re*u <it*Br *wc®l^ #* w »r* a«flf3>c^ Ro-s <j*l ^ i *PH?r 
Tffspr i4*fl» aw# i amr -5 n®*f c*ifl> ^i^(.<m ^ i «4ar^ft i£R^?*^r s ^, c*!^^ 

c*tPftftiRrt»T «4Bit *w^w ^*t* i i4*t swtt^?r wnw?i "siwre ft#au «fl^ i 
^®re® C*tPr^lt^11I m$ * 1^®^ ^Plt #W3T (Biodiversity) I 

*^t-^8 , W-io^ 



^Nt^f£v33C^ I^T «t^5t 'oM ^T m, W- (i) SlWtf^® fafi>ti|j (Species diversity), (^) ^RitTr 
MRU (Genetical diversity) « (vs) <ik^s|Ri«i<p (Rf&vsu (Ecosystem diversity) 

gjertf^*t^ MNl : SWll^s ?#3I ^(Rlffas Rskwh #TO^ CRT? 3Wlfw 

i wt, ^wtr (RRtc^it ^ 2twrt% <?ic^ g|5gfit% Rjfjxssi i cto- ^ 

*w\<\, H^ot, '3^?nrf 1%^ ~sz$ to* i ^ stwif^w Rtc^i RR>j| 1w?r f^ait; 

g)«r|R)?1vo c<|[&v£u I 

^?W^r (RBv£|j : v£T^ SMR)'^® J i<i J iptC s t?' WO'S '=>ic«i < P R<i(.S4 ^fl^Nsj OT*Tf ^Tt?T I c<l^*i 2d®rlR> 
'®lci5i , csl’t-sil'owR 's *lfw<R*f 2tRxg«nvs| wR ^F©t 1%j| i ^ fcsR 

^ volcis RRHT fof&wjjs ^HC e t I ^ef Rrcisi #C^ M*t% ^ 1 - 1 ^ 

^ I sfcsRs 1 5Ri RR£ 1 §h $ttc^ | RRjrj ^ef ^ Rtcis ^ 'Q Rulc/ia 9 lR<RR 

"3CW < #TO? ^ Slwtf^ *ffc?l' I $\s>i\\n erlc<M ^*17 CT £#2jT 

, ^c<k. ^it ^ ^Wt^trr t<iBv£u i 

t<j|bvi!J : vir^ ■^>'£'OC r, <£)SI C'cl^s ^TRR, SlkliSjR^ t&’fRR 'Q foR^ ^ 9 tt l TR5jirg||^ 'Sftqj 
c<plc«il 8l<Ms1 v |R^vs»i OT*1T Rc«l <7^1*1 <Pifl «1»5U ^]N^s ^ict? I v |R<q\s»i ^R*13^ ftw 'S 

*rt?rt<rtf^ i ^ 9 iR<i'vsc , i?5 ^tm *it'Q?nc i tR ^rt (TOtc 5 ? ^rr^o ^1c<i?j wits riRfs ^ i 

^(.*1 CT ^R> ^?f m <4k^>'«|R<i|<p ^f&3JJ | <4^ C^|T> ^GS54 < 5k^'SC r, v£l CT ^R 

« 2ft% ^rR> «tC® ^ ^»T R%f cjf^s Rirjvofi I ^ c i^R, R%, e?«ll^R , ‘ s n^5 ) 

15r|R>^*1'o| ?|TFlW #^fk3TRT 2|^R : 9 lRc<l(: < t?f ^siHwsi 

i ‘ 9 lRc < 4c < *R 'oI^ 3 tRj <4^ ^\ >^RJ 5,c?jc5, i R^fi 

■si^r Rt^i ^ «Wsjt 2|R>Rivs ^ i < iRc < 4C'^ cowrit? ^<pH5 ‘Rc , i R sJwti^ R«jp© R$iii5 R^si 

CVtoC-9 '®lHC'® ’Itc^ I CT •9l?ic e f 9 lRw <t f 1^ff%*N ©mj t^c*l^'olc*q I 

CTO Tf Sft%^ vSR ' 3 T s T5r ^2tc?nw%l « '5R1^® ^ ^c®t 'TO?IW R<l'ot*i C<^lt C 5 ^ 
C3i^c°il^ ■ 5 #w*f 'w^c e t ■’TO t>c°ic^ i iflw ’ 3 T 5 m cc><pR<p ^pf??u 

I C^Rt "SHI? Fo«iRc«i ms C^lfst vSRf^ 9 llR I 1¥^ bb 

vopt R^s ^CW C 5 ^ I Wf Rj«iC<Wl <^1^R W^s ^ ^ItRl <W0® ’ftC^ RT I vfl^o ^ 

^ ^pft ^5ji^ ^ ' p ttf^rc® ^ftefc^ < #sn e t^R ,! itc^ i ffw 5 

^®1?f v8«rc*i«i j i»i v |R>iK C’Wf-Wl^ o«fc® ^ftc^ | ^ C^R s t-'5jR 5 ® ^RlTO' ^PIC«R '^Jf' 9 R 5 <pc?1 I 

R 1 *^ RRt 'WT <ilci^. RTte i 9 flRfc^ 2f*tR ^hj5, i ^ "src^ 

■srt^ * w ■fPM^wtt c#t i ^wgt cwtq ^11% i 

dfet, s &to, t^r « wttRc^ V5TR3T Rt^tR 3wit% ^r wtR i <crar c<tnr ^jsw ^wot Rtjpw^ i 
^rt^C^?f < q j l v s<llR>C v s <qJi<qh^»|^ ^<9cerl^l R»ll R^ls WC®T <4^ c*1c<l R??lTt %5TW 





an 


irvo f&w i fV’ig c*ter Rc*i wiff R*ifk t^r cror "to*! toos *ttEt i *l^*i , fS"i 's si^f^i 
TOFPf W? ^TT TOOT wMSh^ua -'HC'iN ^Ht CW ^(R% I OT TOl £ l CT1CTT >31 TO TO *ff I 

OTw wlc*i1 sfettffc R*i^r ^o*i ^P^'sc* 1 *^ PMR*"il < i > o1 ^cti TO[ I ^1c«r^ 

1^lM«iv6i *■*!« 4 I^ISuim i 

Rfy <Rot* wfiWProl, iHi^N « IRotcH TOTOj'bI 

TO&TO^ Sliflw ^Pi^a TOTO, TOU TOt^OTl# (Autotrophic), HR w-Ml^ OTOT* 
16®t toot cro TO ot, HNtfhha, ctW to i TOTOL H’jHlR, fllHwH « ^uHj 

sfRer^ iflCWlBBT THlt *WRw I 

<TOfl> TOT (Cross pollination) ^fc-HwcHS %*UT TOt. ftw Rwnclti TOJ 

•flpIlRil ^STO R'&flN I allR^fl mftfll TOT OT feftjwftjb (C 0 2 ) TO TOf ^JSf 

^(OTl<p»]x«tH£H *5 TOT'sf ■qmls TOT I TOHl TO®* R^I'olcH ct ^Riteri ( 0 2 ) HTl’T'oJMTO 
tot sifil^r <tm1s i wiatypi ^i^tDGtai, « Rf®sj sito tot TOTOT, TOHtR, 
^ItHwl RRspto TOlft* TO I TO1W TOT TO OT, HhHlft* *WlM « R^sfiT*T®1§ «rRlR>*l1 

HRblrota blR«*ll3 i TOb$ R% siTOr «wtfl afltaw tot RhjTO tefap -*1 *i4*|otI w 

TO-wJh (Symbiosis) TO^t '^HjIRIw TOt TO I TO -iH^« l £l<pjpk<p toIw| 3) ^t TO-^Hh*l3l 
(Symbionts) TOT TO I ^ Jfi^cnta TOT OT ITOt-Rfosil TO? 'SR^ ISWt^RIt TOT TO I 

vSMMd 'ailWlbHl OTW affl?e MftrofrTOOTOTl3WT3TOlS'TO£teHTOit^N*p*laTOTOsR^SI%T J CTO$ 
^twr^ to i 'to HfUtTO Rwi^l ero (Odum) toh ct TOsR&i^k to® TO, 

cro- 


(^) TOsfelt (Positive interactions) fftt 

W ’•TOV (Negative interactions) W I 

(^) <iit^|^ TO*&?lt (Positive interactions) : CT TO? 3 P®IC^ ^ #wsr -n^ls'ol 

TO '•IW AW I ^ t^WI 'HWlfll'iCJM Self's AW TO I 

^ TOtRRTtt^ RS^|R«t^ (Mutualism) « TOTOPl®PT (Commensalism) ^TtPT ^ Wt TO 
TO"TOl 

MylPNH (Mutualism) : whitest t (icv 

TOJiT TOT S’i^o I < 3 R=T, CTpTlR, SlTOlRt, cHW*d^p 
Sl^Rt TJPRT ^ ^TOTO TOT C^BRt <£RK 

RRilttl TO1TO I TO*t^ «HR TOX.^J5TO c»tur 
TO^TO TOPft TOT TOST flro TOt TO I 4 
^lc«ra ^hlw TO »&fla R^olfl ^ I 4 fte' ! T' 3 *TTO 
-iRJc'o ^liTOJ TO I awflp ^*RH « TOl^ TOITOH ^.- 

< Twi ie.H : W 5 ft*ilw«r»i 




atST ’t5r s T I al^ C®fta aa& tW frotttfl <u<J4j«wl 'BRJ af^waaTTOta aca I 

a^ftc^ twr aia calcalfotaa awta P(.bw aw « Mm aw a^at atffla aw sl^a aca i 
sl^wll^li) (Rhizobium) ^jtocKfiliil fta *\$\u $t%wa (Leguminous plant) P(<ks? aaalta ata 
*Jfl> (Nodule) fr5ft at* ai«% HWlWHW OTflEa a^aa aot I >4$ HlHdUlt«M f^t 
>ta<wte. ata aiia&faal ifcfaf cata "i^at wtt'Sla aw caca area i 

ataaptfaflt (Commensalism) : «a caca ^wfllowt Wtt iga* 5 * Tft$ i a=TJ Wi fil wij 

SH^sW^FWaa 5 ^ ^aWl CW, call^l -ntelwj Rwca «illlica aWaaSI ^ 

a*j a? fcfiwa anawi aor Sata i aw ^caa $aa sw#$ asa caft afstom arcat «K*t 
acai ati®r aat aim* aw afcla niialfi'l Sfan* ^*ia asi w w '®t?j cakil afo'e 
aataft fc%a an casa aw *wfc aw, "ft*? alJM*to catcw afa ast at i taaa aw fcf^n«cw 
atar atju ftw «W4W act i ft"? ay*iii»ta catwi aft act at i 






W a*aft*ftr 


ffcit *«.v ♦OHCTPiaa 


(a) IHWa WniftlT : 'A w at &««& aftsps aa i 

awa^awrft?itCTl^aitaatt «i am.caaa- 

cllaa (Exploitation) : 4 catat i$afl> #a aw ^aca sfsia at acttaaita au aftaia c«tta afta 
act ftwst aftata esft act i caaa- ^a®t i *q<h»i AC^ltSai ataa csiaa a^wfa awta aWflat 
$fta cata ant awaate act i catftaa^ia'e afltja asratatftsfr act at i aicaaapTta cafta arc? 
iqa^atcaa atatt aia #a cafuta i 






SlfrCTlffat (Competition) : CHICHI 'R11R ^TOnt, ^Jt®R, *ttft « «RJ TOT 

sdk>t<ilR'ol 5jCV *ltw I 4 ajRiwIft'oiit fl>W 'j^pwt R'olf^’© <ltw I 


^jIBtsIwIPm (Antibiosis) : <JRPfi> ’fk ^ 

faR arujPi* ♦Rttfs *ift ^rt ^L<fs ^r 'q 

fam ^tw® ^ wit ^r 

wr c*k *Jfo«k4 «!ji^iwiPi<>i 
^tjSfaptrea «w*is ^r w r^ <3Pt c*W 
TO i 

S^UW «ik*ikH <«1& d'Slfl^h ^T £3 ’iftwH 
Wum kf^ toij akiftw Htht kksiT 

iW •TCR’klRt TO«t 

^PSOTwf^jy | «£$ »i"i4 TOt C*P& VmR 
>S1TO c 5 ^ i ^53j^re TOI 

v ttan?i ®tsTOJTOtsc3rc<'frFrc*i 


4^ft> <K»ilPw *q|o|R* ^fk 



*I0W1 *1 

^RIOW ^jftt TO* SfcflJC’* «f)c<* ^PWRPlWJ W TOR TOT +l1ik<H «rlfskk I ^ ^R3)co 

wtfj 3k to 1 #R ; t TOTOkk^fcTOR cw *nfl>, <tlft, TO, $ejiR i ^R<lk TOrfTO 

Rt^ <TsJCT?I Flt^ff CTOt-^* ^af, TORTO, fcfWlI $^jlk CTUfr® CTW^kaR® 

TO*® sn^f^^tRR I wS'BM* «H$ HfflfflfeV *lkw1 »1Cb«H ^ ^SQ R*kfl TO Q Sf*5 «HTO 

TO*t <hw i TOTota ’ikc^c-i eft* to *cs ■fcfiw 

TOfa*® *t Tjnjfk to i strar to»t 3k « TOk totoj *ro ^t* ’^'icss to* 
^ to**t i to to awifar to *tift, 3flMrot, ^nro $®nft ftnt fcciut kkfrffcgi, to 
^ 1%f%*l3 3l1^TO5TO**rtR^TOJH'e^R©'$l WIT, TOI®, W^ft, SNMStiiiJ* ^k 



3rhfo6sH 




TOt®r% i <picerR ^f¥o sttro #^N^uj to 3 ^nro i snro 

CRtPR 3 y|%t^ c<i*i*i < 1 ^ , ^I'^i'HH , ^pnR, 9 lif*i 3 i^, 2lc$ii©t*?lsi ^Rsspnf^ ‘ 9 lf?k<i < t (/TO 3 

‘ s tN3TTT <TO 1 ’llfTOR •spfsaj'*® ^c°l fTOR <PCS <1*1 1 4 }^ ^c°l ^ 9 ft^ ^ <PC»< RtR, 

feRRIcis TOlR> ■spl^s ^?r I ftR ^lS*i *1 j1>i (C0 2 , CO, CH 4 , N 2 0 ^jiP) ^N- ■‘IRR <pc®i wnait c<ic0 
Rt?T rTO 3 iTOFf (Green houese effect) TOT I f)*l$jS>i <TOFi ^ RslTOt v5ct>'©| (TO5 

<iic<t 0 \of»ic?i <iic<i , < il*h'o*i ^,c<5 , rri^r *ttot RRjyj (st 5 Hi®n^ <*r si'oro 

<P*1C«l*l "TO, RK5 WfW ^ '©!$'© I (TOS RTO | *rf?fc^*T **HWT TOFt CTO 3 ^| 

*fl0'?rf <j|C<l I ^\t <?lc<p$ v lPc<r1 ^i<iN<p 3ct><5 1 t>|®ilc v ® ^c<i I 

RlRR < i v ® a Jlc*i l*i wsi sQ'^lc^t ’IPgtIg*? R^fT CBrlracTO RRt ^ <pc^(. 5, I ’iPwR 

WR ©r*1J RRSf t^TO 5 ^f|5^o ^C< I ‘‘itlTOR ^IC-nHl TO5 Oal®Ti0 I ^KSRTO 3 1 5*[5fl3f 

"STIR Rf R^slM. ^falTOt Rf CTOJ 2lFsP*1 CR ’tt^ <^151 $,C< P<p ^®1R P’jR ^ “iMiciliq RITOlt "PSIG'S $,C< I 

<.<pic*ii Piwirrirt Prtor *icr cr$ ^iItogrr f^pt stro Pc<ib*ii <wc^ rcr 

Put *qc«rj<l <U<Hl v l*ll <pfic\ji I ^§#0 RSlRlRR “MW $,C< I R^lRRC*^ RlCR 'q«q“1j^ ^‘ a H*l*1 ‘‘PSG'S 

rcr i ^MtfR %rcr r^r&r ’iP<i(.'s c%h%r <imR rtos to i <ihi«jp<p rir 0 r^srpr 3 

Rlf&R ^ ^Sf C’tt^rfW W, ^ ^ | 

<plc®r^ <u^^.I<i < rl^l(. v ® ^c*t I fRlTlf^ 5 ' 3 TlW 'Q ^lb*iMc9^ ^J^IW ■9 j Rg v o ^.c*t I 

^PTt^lTf RR>j)'olc<l v lPc<lC < t^ f^l% I •^IP'a JIC&voi « PffW 5R35 ^flC's 

I < tf^£^*T ^<1*1 CWtG*f 2f»l< ^*HC^ 5 1*1 s 1Cb*1\s| 2tCili*8r»1 I 2l5H 

^5f§J% ^fwf I ^1% Pf^R, *'!l$ER '®|«||^V9 t'ojfP lt*T ^tTRTR 

^flTrT >5PT <WW ^ I RSRR (^t*T <MW> 2f^ ‘ s #snt e t *qil?ii «^C'® ^ I <$U5 CW 

«tc°ll^h 'Q <^t«T ^ G^fPr ^ I R% «RR TO, 2ll^P><P W( 

<PW ’ttf^ >^l'o|p<P 2Rt^ ' 5 RJt^o I 4C^o 5 R c H'3‘ v s| *0 ^Rt^Tst ^T ^C<, *1lPl<3 «q|^vo« l <| 

*?li<PC<T I 9 lPc < T' t t ®r* 1 J ^1<T ^IbiiU C 3 ^ ®TG^T CT 3 T 5 P^s 51«>i 0 

gf|% Sill's CTO 3 ^tfroi RHI^ ^‘ 9 l3 3 ^J 3,c?ic^, W^tTO 3 1^C*R 2|&?jR < WC\s ^c*T I ^<1*1 , ’ftf^ 

1 2^R, "SlS 1 j^R, RR 1 j^R RfC® RT ^?T CR RR RR 3 ^ SW <MW TOI Wl%I 0 «ll^«rlPi<P ^ifTOR 
^)P>C4 W^sTO ' 4 l‘j 3 l5l c t Ws %S.<\ I 


*?|6r: C»RH ^RR 3 !^ ‘ s> tf^^*r s 1^o ^Ihll^l^ ‘jR'o ^TJH R 3 R c f^C 5 Tf W lR*f?f RR 3l%C^RR 
I 




ii wmi 

SHWm ^IBT ? 

VS I 9 f 3 #% ^ ? 

81 ^JlFG-qlwilPi^ ^FlW^T? 

<?i l^rnfw^s^? 

S&ll^P 2|^ 

i I ^t<W M^s?jt 'Q ^f1W8f^W^l«ivs|<5 "srtWJ ’llsiwlfi 'olfKihj ^sffa «H^- ^TMlt W I 

2t?f 

i. c<phlb v tac'»l | srl , #fT' > 5®*t 5 T? 

<F. ^ ^fl e t ^s#k Rwler^ ^Jlft<ll 

«t. ^ ^ftSat ^r. *Hft 'f*T5n®T 

WHWfWI <4?T ^TlWf 2ft%t- 
i. ■’is.wl^kin ^*0 ^*l^s ^?f 


[•ICbSI C<phfb *i$<p? 

i *r. i 'S ii 

*t. ii <3 iii i, ii 'Q iii 
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